Polyethylenimine improves the transfection efficiency of primary cultures of post-mitotic rat fetal hypothalamic neurons.
Analysis of gene regulatory sequences in primary cultures of neurons has been hampered by inefficient transfection of post-mitotic neurons with reporter plasmids. We describe detailed conditions that allowed a significant improvement of transfection efficiency in primary cultures of serum-supplemented rat fetal hypothalamic cells. Transfected cells expressed the green fluorescent protein (GFP) under the control of the strong but non-cell-specific cytomegalo virus (CMV) promoter or under the thyrotropin-releasing hormone (TRH) promoter, to direct expression only in TRH neurons. Using the CMV promoter-GFP plasmid, we tested several commercially available transfection reagents; the best results were obtained with polyethylenimine (PEI) and Lipofectamine 2000. We optimized the transfection procedure with PEI because it rendered more reproducible results. Transfection with PEI was optimal when cells were transfected at a cellular density of 2.9 x 10(6) cells in 35-mm dishes, with 10 microg of DNA, a PEI/DNA ratio of 8.8 and PEI pH of 6.9. Using these conditions, we were able to detect GFP positive neurons after transfecting the TRH promoter-GFP plasmid. GFP positive cells were successfully purified by FACS. This opens the possibility to use transfection of mammalian CNS post-mitotic neurons for new applications including the purification of specific neuronal subtypes.